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EXECUTIVE SUMMARY 
 

In response to the success of the TechCrete® concrete patching product on I-15 

concrete pavement, this study was proposed to further explore TechCrete’s® viability 

as a long-term patching solution for bridge decks. Two bridge decks on I-215 were 

selected as test sites. TechCrete® patches were installed on these decks, and 

monitored over the space of four years.   

 

The objectives of the test were to evaluate the speed and ease of product installation 

and to observe the durability of the product over four years. 

 

During the time of the study, observations showed that despite the degradation of 

surrounding concrete, the TechCrete® patch remained in place with no observable 

degradation within the patches themselves. However, spalling in existing concrete 

near the TechCrete® has raised questions about the effects on surrounding materials.  

 

Further study is recommended to more fully determine the impact of TechCrete® 

patches on the degradation of surrounding materials. These studies should include 

testing for the effects of stress concentrations caused by saw cutting, differences in 

the thermal coefficients of TechCrete® and the concrete at the sites, research and 

testing for “incipient anode” conditions, and observations of previously installed 

TechCrete® patches. Data should also be collected on previously installed TechCrete® 

to determine whether similar spalling has occurred on those sites. 

 

In accordance with current UDOT bridge deck rehabilitation practices, future 

TechCrete® patches should also be overlain with a waterproof membrane and an 

asphalt patch per specifications. Future patches should also be observed and 

documented quarterly through the lifetime of any studies they are involved in.



 

1 

 

1.0 INTRODUCTION 
 

UDOT highway bridge decks are subject to constant dynamic loading and freeze/thaw 

cycles over their lives.  These and other factors can cause concrete decks to spall.  A 

new patching product, TechCrete®, by Crafco (www.crafco.com), a hot pour, rapid-set 

polymeric material, had performed well on I-15 concrete pavement as documented in 

the report on Experimental Feature No. X(03)07. The decision was made to install and 

evaluate TechCrete® as a potential bridge deck spall repair product.   

 

As part of UDOT’s product evaluation process, product information was sought and 

received from the supplier via the “Preliminary Information for Product Evaluation” (R-

52) form. (Appendix D).   Attachments to the R-52 form that give more information 

about safety, handling, installation, etc. are shown appendices B,C,E and G. 

 

Two bridges on the north bound I-215 off ramp to I-80/Redwood Road were selected 

for the study.  Structure number C-699 (Fig. 1) over the Union Pacific Railroad line at 

mile post 21.8 is a continuous span steel girder bridge built in 1987.   Structure 

number C-701 (Fig. 1) over the I-80 east bound off ramp at mile post 22.2 is a 

continuous span steel girder bridge built in 1985.   The 2007 AADT and truck counts 

for the I-215/I-80 interchange were reported as being, respectively, 60,405 and 14%. 

 

http://www.crafco.com/
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C-701 

C-699 

Figure 1: Location Map 
 

To facilitate observation, maintenance crews monitored the product’s performance 

over the prescribed time period. Research Division personnel also made periodic 

checks on the sites, and took photographs to illustrate the product’s performance.  

 

2.0 OBJECTIVES 
 

The objectives of the test were to evaluate the speed and ease of product installation 

and to observe the durability of the product over four years.   The methods used to 

evaluate the speed and ease of product placement included documenting the 

installation, and periodically returning to site to observe the durability of the patches.   

 

3.0 METHODS 
 

The following items were part of the research procedure: 

Recording date of installation 

Recording the entities involved in the various aspects of the installation 

Recording the area(s) affected 
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Clean up procedures, before, during, and after installation 

Documentation of the installation and performance in photographic format 

Plan to visit the sites regularly to visually inspect and assess the performance of the 

product, etc. 

 

4.0 INSTALLATION AND COST 
 

4.1 Cost calculations 
Three patches were installed in August 2004.  The patch on structure C-699 covered a 

12’x14’ area. Two smaller patches on structure C-701 covered 3’x 2’ and 4’x 5’ areas. 

 

In order to cover these three areas, 2750 lbs of polymer, five gallons of primer, and six 

bags of gravel were used. The installed unit cost was estimated at a $395.95 per cubic 

foot; (Appendix F). 

 

4.2 Installation procedure 
 

The installation of the 12’ x 14’ patch on structure C-699 is outlined below.  The 

referenced figures correspond to the photographs shown in Appendix A.  Crafco’s 

installation instructions are shown in Appendix B. 

1. Prep work consisted of saw cutting edges and hammering out the delaminated 

concrete. (Figure 7) Any debris was appropriately removed after hammering 

(not pictured). 

2. Concrete was heated prior to application of the primer. (Figure 8) 

3. Primer was brushed in until it completely coated the exposed concrete and 

steel.(See Figure 9). 

4. The edges of the patch area were brushed by hand to ensure coverage.(Figure 

10) 

5. The initial “plug” was emptied into a bucket and dumped back into the mixer to 

be reheated. (Figure 11)  
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6. The polymer began to self-level immediately after being placed with heated 

spreaders. (Figure 12) 

7. The corners of the patch area were worked into place. (See Figure 13) 

8. The polymer set quickly as it cooled, making it hard to place a large area at 

once. (Figure 14)  

9. The polymer was reheated with a propane torch as needed for greater 

workability. (Figure 15) 

10. The polymer was also heated to help eliminate the last bubbles, and to warm 

the surface for the application of the sand. (Figures 16 & 17) 

11. The sand was patted into place to assure bonding. (Figure 18) 

 

5.0 DATA COLLECTION 
 

The patch on the deck of Structure C-701 was placed at midspan, and is subject to the 

greatest flexural forces of the three patches, making it the most likely to incur spalling 

around the patch. The photographs below illustrate the progression of spalling on the 

4’x5’ patch on C-701.  

 

5.1 Results of On-going Observation  
 

5.1.1 Spring 2005 

The photos in Figures 2 and 3, taken in the spring of 2005, show that the patch was 

intact, with no evidence of degradation. (See Figures 2-3) 
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TechCrete® patch 

12” ruler shows relative 

size of the existing spalls 

and the TechCrete® patch. 

Figure 2: Patch is intact with no evidence of degradation. 
 

 

Spall is adjacent to, but not within 

the TechCrete® patch. 

Figure 3:Research personnel observed spalling adjacent to the patch. 
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5.1.2 June 2007 

 

 

 

Increased spalling near and adjacent to patch, 

but patch still appears to be intact. 

Figure 4: TechCrete® patch continued to show no observed signs of deterioration. 
 

 

Increased spalling near and adjacent to patch, 

but patch still appears to be intact. 

Figure 5: Research Personnel observed increased spalling adjacent to, but not 
intrusive on the TechCrete® patch. 
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5.1.3 June 2008 

In June 2008, the TechCrete® patch was still bonded to the underlying concrete, 

despite the obvious damage to existing concrete in the surrounding area. Maintenance 

crews have applied crack seal and asphalt patching material to surrounding spalled 

areas. Researchers observed that the size of the spalled area grew with time, but have 

yet to reach any conclusions as to why the spalling increased. (See Figure 6) 

 

Continued increase in 

spalled areas. 

Maintenance crews 

decided to patch and 

seal the spalled areas. 

Figure 6: TechCrete® remains bonded despite surrounding spall damage. 
 

6.0 DATA EVALUATION/ANALYSIS 
 

As mentioned in Section 5.0, the data was purely qualitative. Analysis techniques were 

limited to visual inspections, though metrics for concrete spalling exist. (see Figure 2, 

and note the 12” ruler placed for scale). 

 

The primary criterion used in data analysis was the amount of deterioration witnessed 

in the TechCrete® patch, of which there appeared to be none.  
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6.1 Region Feedback on the Product 
 

At the request of the Research Division, Region personnel submitted feedback on the 

TechCrete® material on 12 August, 2008; (Appendix H) 

. 

The first comment concerned the increased spalling around the TechCrete® patch, 

which represented an increased expense that the maintenance sheds had not planned 

on, and which impacts their budgets. 

 

Region feedback also indicated that TechCrete® required a larger capacity machine 

than other patching products, in order to keep installation speed at a level they could 

consider reasonable. They also felt that too much time was required to heat the 

materials, compared to other patching products, which can result in increased 

installation costs. 

 

Region personnel observed that the sand applied in the final steps of the TechCrete® 

installation had worn off, leaving bald spots on the patches. Additionally, heating the 

material before applying sand or at other stages of the installation process posed a 

risk of igniting the polymer. This requires additional safety precautions be taken. The 

MSDS indicates an NFPA combustibility rating of IIIB; (Appendix C). 

 

The Research Division was also informed that the self-leveling properties of 

TechCrete® only applied to flat surfaces. When using TechCrete® on a spot with 

super-elevation, more effort would be required to keep the material level. 

 

6.2 Spalling of surrounding concrete 
 

Spalling of surrounding concrete was not anticipated in this study. The data was not 

sufficient to determine if or how the patch on C-701 affected the surrounding concrete, 

though several ideas were discussed as possible causes for the issue. The increased 

spalling surrounding the patch could be due to a phenomenon known as the “incipient 
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anode effect.” Information about this effect is published by the Corrosion Engineering 

Journal at the following url: 

 

http://www.corrosionsource.com/corosioneeing/journal/Jul02_Qui/Jul02_Qui_4.htm 

 

The article referenced above is entitled “Pre-Packaged Zinc Sacrificial Anode.” The 

opening paragraph in the article states, “Conventional patch repair of corroded 

concrete structures inevitably introduces ‘incipient anode’ effect due to the different 

electrochemical behavior of the ‘new’ and ‘old’ rebar/cement. The newly patched area 

had a higher potential than the neighboring area (which may still be contaminated with 

chloride), and is the cathode in the corrosion process, while the rebars in the 

neighboring areas become the anode and start to corrode. Conventional patch repair 

treats only the symptoms, but the cause and the incipient anode effect makes this 

repair a never-ending process.” 

 

Differential thermal coefficients and stress concentrations are other possible reasons 

for the spalling near the patch. If the thermal coefficient of the concrete is sufficiently 

different from the thermal coefficient of the TechCrete, freeze/thaw cycles could create 

stresses around the edges of the TechCrete® patch that would spall the concrete.  

 

Saw cutting of concrete creates stress concentrations that can cause spalling. 

 

It is also possible that non-visible damage, beneath the surface of the patch, may have 

caused spalling. 

 

7.0 CONCLUSIONS 
 

Observation of the site showed that the TechCrete® patch bonded to deck, and stayed 

in place with no observed degradation.  Spalling occurred around the patch, however, 

and appeared to deteriorate continually over the study period.  

 

http://www.corrosionsource.com/corosioneeing/journal/Jul02_Qui/Jul02_Qui_4.htm
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8.0 RECOMMENDATIONS AND IMPLEMENTATION 
 
8.1 Recommended practices 
Further investigation is recommended to help determine how TechCrete® patches 

impact surrounding materials. Such investigations should include studying the effects 

of differing thermal coefficients of TechCrete® and concrete, studying the impacts of 

stress concentrations created by saw cutting, testing for “incipient anode” conditions, 

and observations of previously installed TechCrete® patches. 

 

Future patches should be monitored quarterly to observe the progression of any 

surface damage. 

 

8.2 Current practices 
Chris Potter, Deputy Bridge Operations Engineer, was consulted with regards to this 

study. He related that deck corrosion and spalling occur because air, water, and 

chlorides are present in affected areas. Waterproof membranes eliminate the water 

from the equation, thus preventing corrosion.  

 

UDOT’s current standard deck patching practice involves pothole patching, followed 

by the application of a waterproof membrane and an asphalt overlay; (Appendix I). 

Chris believes that this simple addition of a waterproof membrane and asphalt may be 

sufficient to pre-empt the kind of spalling observed around the TechCrete patches. 

 

Any future applications of TechCrete patches should involve the use of such a 

waterproof membrane, per standard practice.
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APPENDIX A: INSTALLATION PHOTOGRAPHS 
The following photographs document the installation steps taken for the 12’ X 14’ 

patch on structure C-699 and are typical of the steps taken for the installation of the 

other patches. 

 

 
Figure 7:  Prep work consisted of saw cutting edges and hammering out the 

delaminated concrete. 

 

 
Figure 8:  Concrete was heated prior to application of the primer. 
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Figure 9: Primer was brushed in until it completely coated the exposed concrete and 

steel. 

 

 
Figure 10:  The edges of the patch area were brushed by hand to ensure coverage. 
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Figure 11:  The initial “plug” was emptied into a bucket and dumped back into the 

mixer to be reheated. 

 

 
Figure 12: The polymer began to self-level immediately after being placed with heated 

spreaders. 



 

 

  

14

 

 
Figure 13:  The corners were worked into place. 
 

 
Figure 14:  The polymer set quickly as it cooled, making it difficult to place a large area 

at once. 
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Figure 15: The polymer was reheated with a propane torch as needed for greater 

workability. 
 

 

 
Figure 16: Bubbles were present in the hot polymer. 
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Figure 17: Polymer was heated to pop the last bubbles and warm the surface for the 

application of the sand. 

 

 
Figure 19: The sand was patted into place to assure bonding 
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APPENDIX B: INSTALLATION INSTRUCTIONS 

 



 

  

 18  



 

  

19

 

  

19   



 

  

 20  



 

 

  

21
 



 

  

 22  



 

 

  

23
 



 

  

 24  



 

 

  

25
 



 

 

  

26



 

27 

 

APPENDIX C: MSDS SHEET 
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APPENDIX D: UDOT R-52 FORM 
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APPENDIX E: PRODUCT DATA SHEET 
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APPENDIX F: COST AND QUANTITY INFO 
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APPENDIX H: FEEDBACK FROM REGION PERSONNEL 
The following comments have been reformatted from their original version to correct 

formatting issues. The comments were received on 12 August, 2008, in response to a 

request issued by UDOT’s Research Division. The comments were attached to a .pdf file 

printed from this report, prior to the addition of this appendix, and the corresponding section 

5.1. 

 

• “Cost high for repairs on a shed level.”  

• “Larger capacity machine needed for to speed installation of materials; too much time 

heating materials.” 

• “Sand that was used in final process appears to have worn off and left bald spots.” 

• “Spalling of concrete through out test section.” 

• “Self leveling applies on flat surfaces any structure with super requires more effort to 

move materials in place.” 

• “If heated too much material will catch on fire! On last step in applying sand.”
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APPENDIX I: WATERPROOFING MEMBRANE STANDARD SPECIFICATION 
 

SECTION 07105 
 

WATERPROOFING MEMBRANE 
 

PART 1 GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Prepare an entire concrete deck and the approach slabs or specified structure 
joint areas for waterproofing membrane. 

 
B. Place waterproofing membrane. 

 
1.2 RELATED SECTIONS 
 

A. Section 03934: Structural Pothole Patching 
 
1.3 REFERENCES 
 

A. ASTM C 578: Rigid, Cellular Polystyrene Thermal Insulation 
 
B. ASTM D 5: Penetration of Bituminous Materials 
 
C. ASTM D 36: Softening Point of Bitumen (Ring-and-Ball Apparatus) 
 
D. ASTM D 146: Sampling and Testing Bitumen-Saturated Felts and Woven Fabrics 

for Roofing and Waterproofing 
 
E. ASTM D 882: Tensile Properties of Thin Plastic Sheeting 
 
F. ASTM D 3236: Apparent Viscosity of Hot Melt Adhesives and Coating Materials 
 
G. ASTM E 96: Water Vapor Transmission of Materials 
 
H. ASTM E 154: Water Vapor Retarders Used in Contact with Earth Under Concrete 

Slabs, on Walls, or as Ground Cover 
 
1.4 DEFINITIONS Not Used 
 
1.5 SUBMITTALS 
 

A. Manufacturer’s product data, specifications, and recommended installation 
instructions. 

 
 
 



 

 

  

39

 
 
1.6 WEATHER LIMITATIONS 
 

A. Do not work during wet conditions or when the deck or ambient air 
temperatures are below 50 degrees F. 

 
B. Do not apply the membrane unless the deck is surface dry. 

 
1.7 SCHEDULE 
 

A. Notify the Engineer at least one week before installing the membrane. 
 
 
PART 2 PRODUCTS 
 
2.1 HOT POURED POLYMER MEMBRANE 
 

A. Characteristics:  
1. Single Component Elastomeric Material 
2. Applied hot 
3. Spreadable to uniform thickness after cooling 
4. ASTM C 578 

 
B. Mechanical Properties: 

1. Penetration, Max: 100 
2. Pliability, at 10 degrees F: No cracks when bent 180 degrees over 

a 1-inch mandrel. 
 
2.2 RUBBERIZED ASPHALT MEMBRANE 
 

A. Characteristics: 
1. Laminate Form 
2. Heat Resistant 
3. Self-adhesive surface protected by special release paper 
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B. Mechanical Properties: 
 

Table 1 
Mechanical Properties 

Property Method Value 
Thickness, inch min.  0.065 
Permeance-Perms, 
grains/sq ft·hr·inhg ASTM E 96, Method B 0.10 

Tensile Strength, psi ASTM D 882,  modified for 1 
inch opening 

50 

Elongation, percent ASTM D 882,  modified for 1 
inch opening 

75 

Puncture Resistance 
(Mesh), lb ASTM E 154 200 

Pliability, at -15 degrees F ASTM D 146 
 

No cracks in mesh or 
rubberized asphalt when bent 
180 degrees over a ¼ inch 
mandrel 

 
2.3 PATCHING CONCRETE 
 

A. Refer to Section 03934. 
 

2.4 FIBERGLASS MATTING 
 

A. Weight = 1.5 lb/yd2 
 
2.5 BINDER 
 

A. Compatible with the matting material and conforming to the following 
requirements: 

Table 2 
Binder Requirements 

Property Method Value 
Penetration, 0.1 mm ASTM D 5 40-82 
Softening point, min. ASTM D 36 155 degrees F 
380 degrees F. viscosity, cps ASTM D 3236 1,000 - 1,800 
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PART 3 EXECUTION 
 
3.1 PREPARATION 
 

A. Concrete deck:  
1. Sandblast to remove asphalt and all other foreign material from the 

entire deck, approach slabs, and sides of the parapet for a height of 
4 inches above the concrete deck. 

2. Vacuum or use compressed air to remove all dust and loose 
material from the deck. 

3. Remove all sharp ridges and projections that can puncture the 
membrane. 

4. Patch holes or spalled areas in the concrete deck with patching 
concrete to provide a flat deck surface.  Refer to Section 03934. 

 
B. Asphalt Surface:  Apply a ½ inch layer of Hot Mix Asphalt as shown on the 

plans to provide a flat deck surface when membrane will be placed on an 
asphalt surface. 

 
C. Joints and Cracks: Bond a 12 inch wide strip of woven fiberglass 

reinforcing to the deck over cracks and joints greater than 3/16 inch wide 
using a compatible binder. 

 
3.2 APPLY MEMBRANE 
 

A. Use either hot poured polymer membrane or rubberized asphalt 
membrane. 

 
B. Hot pour polymer membrane:  Follow manufacturer’s recommendations 

for application temperatures, equipment, and procedures. 
1. Primer: Apply primer according to the instructions of the membrane 

manufacturer, if required. 
2. Application Rate: Apply at a uniform rate to yield a minimum 

membrane thickness of 3/32 inch. 
3. Vertical Surfaces: Apply the membrane on existing vertical surfaces 

and curb faces to a height 1 inch above that required for the asphalt 
surfacing overlay without splattering. 

4. Defects: Repair membrane that exhibits pin holes surface blisters, 
crazing, or cracking after cooling. 

5. Protection: Protect the membrane from damage by using asphalt 
roofing felt (30 lb/200 ft2) when asphalt surfacing is not placed 
within four hours of placing waterproofing membrane.  Observe the 
following characteristics and procedures when using the asphalt 
roofing felt: 
a. Cover entire surface and lay dust side up. 
b. Lay parallel to the centerline of the roadway with a minimum 

overlap of 4 inches between adjoining sections. 
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c. Bond overlap with suitable mastic or cement. 
d. Place free of wrinkles, bubbles or other defects.  Repair any 

placement defects. 
6. Traffic: Allow only necessary rubber tire vehicles on the membrane 

system. 
a. Do not allow public traffic. 
b. Maintain the roofing material in good condition until covered 

with pavement. 
7. Preparation for overlaying: Do not use a tack or prime coat on the 

top surface of the asphalt rolled roofing. 
 

C. Rubberized Asphalt Membrane: Follow membrane manufacturer’s 
recommendations for application temperatures, equipment, and 
procedures. 
1. Primer: Use primer furnished by the manufacturer of membrane 

material.  Apply primer to all surfaces to be covered by the 
membrane according to the manufacturer’s recommended 
procedure and application rate. 

2. Placement: Overlap prefabricated membrane strips at least 4 
inches.  Place joints in a shingling effect so water will drain 
effectively. 

3. Bonding: Use hand rollers or other satisfactory pressure apparatus 
on the membrane to assure firm and uniform contact with the 
primed surfaces.  Use a wide tipped torch to cause tackiness if an 
adhesive is required to create a good seal at joints. 

4. Placement: Place the membrane on the vertical face of the 
concrete curb to the height of the finished overlay surfacing. 

5. Defects: Protect the entire membrane from developing wrinkles, air 
bubbles, or other placement defects.  Patch any torn or cut areas 
and narrow overlaps using a satisfactory adhesive and a piece of 
membrane.  Extend the patch at least 4 inches beyond any defect.  
Bond the patch firmly to the surface. 

6. Traffic: Allow only necessary rubber tire vehicles on the membrane.  
Do not allow public traffic.  Maintain the membrane in good 
condition until covered with pavement. 

7. Preparation for Overlaying:  Apply a bond coat of an acceptable 
adhesive to the surface of the membrane if required by the 
membrane manufacturer. 
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3.3 ASPHALT SURFACING OVERLAY 
 

A. Place required surfacing after the membrane has cured according to 
manufacturer’s recommendations.  Deposit, spread, and roll asphalt 
material so the membrane will not be damaged. 

 
 

END OF SECTION 
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